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PURPOSE: To provide a variable color lighting system, 
which is hard to receive the influence of dispersion of 
a part such as a color sensor and which can accurately 
obtains the desirable light color. 

CONSTITUTION: When a desirable color temperature is 
set by a illumination light setting unit 6, the 
reference value for compensation quantity of dimming and 
the color temperature of each light source 2R, 2G, 2B 
corresponding to the command from the illumination light 
setting unit 6 are respectively output. The output 
reference value is compared with the real value signal 
output from a detecting unit 3, which is provided inside 
of a luminaire 1, by a comparing and computing unit 8, 
and the comparing and computing unit 8 informs the 
quantity of correction to a correcting unit 9. The 
correcting unit 9 received that command and corrects the 
quantity of dimming of each light source 2R, 2G, 2B 
output from a light quantity data memory unit 7. The 
corrected quantity of dimming is converted to the 
dimming signal by a dimming signal generating unit 5, 
and sent to dimmers 4R, 4G, 4B, and the optical output 
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(57) Abstract 

Objects of the Invention It aims at offering the adjustable color lighting system which 
can make hard to be influenced effect of dispersion in components, such as a color sensor, 
and can obtain a desired light color with a sufficient precision. 

Elements of the Invention Setting out of the color temperature for which it asks in the 
illumination-light setting-out section 6 carries out the reference-value output of for each 
light sources 2R and 2G corresponding to the instruction from the illumination- 
light setting-out section 6, the amount of modulated light of 2B, and color 
temperature amendment , respectively from the quantity of light data storage section 7 
and the criteria data storage section 10. The outputted reference value is compared by the 
actual measurement signal, and the comparison and operation part 8 which are outputted 
from the detecting element 3 installed in lighting fitting 1, and the amendment section 9 is 
told about how many comparison and operation part 8 should be amended. The amendment 
section 9 amends each light sources 2R and 2G and the amount of modulated light of 2B 
which were outputted from the quantity of light data storage section 7 in response to the 
instruction. The amended amount of modulated light will be changed into a modulated light 
signal by the modulated light signal generator 5, it will be sent to Dimmers 4R, 4G, and 4B, 
and, as for each light sources 2R and 2G and 2B, an optical output will be adjusted. 
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Claim(s) 

Claim 1 The illumination-light setting-out section which performs light color setting out, and 
the quantity of light data storage section which has memorized the amount of modulated 
light corresponding to setting out of the illumination-light setting-out section, The criteria 
data storage section which has memorized the rate of the original color component 
corresponding to setting out of the illumination-light setting-out section, The detecting 
element which detects the rate of the color component of the light color by which color 
mixture was carried out, and the comparison and operation part which compare them in 
response to the output of a detecting element, and the data of the criteria data storage 
section, The amendment section which amends the amount of modulated light based on the 
result in a comparison and operation part, and the modulated light signal generator which 
generates a modulated light signal in response to the amount of modulated light amended 
in the amendment section, In the adjustable color lighting system possessing lighting fitting 
with which the dimmer which adjusts an optical output in response to the modulated light 
signal outputted from a modulated light signal generator, two or more light sources turned 
on in response to the electric power supply from a dimmer, and the light source are 
included, and the light of each light source is mixed The adjustable color lighting system 
characterized by irradiating the light of at least two or more kinds of light colors, taking the 
difference of the output signal of a detecting element, and the data value of the criteria data 
storage section, correcting by adding a changed part of the difference to a criteria data 
value, and amending a light color along with the corrected criteria data. 
Claim 2 The adjustable color lighting system according to claim 1 characterized by 
adjusting the output signal of a detecting element, and the data value of the criteria data 
storage section so that it may become equal in one kind in the light color to irradiate. 
Claim 3 Claim 1, the adjustable color lighting system of two publications which are 
characterized by carrying out by turning on the light source for criteria which installed 
correction of criteria data in the interior of lighting fitting. 

Claim 4 Claims 1 and 2, the adjustable color lighting system of three publications which are 
characterized by having the means to which the scale factor of the output signal of a 
detecting element is made to change and output for every section of a setting-out light 
color. 

Claim 5 Claims 1, 2, and 3, the adjustable color lighting system of four publications which 
are characterized by using the attaching position of a detecting element as the center 
section of the field which succeeds in the wearing direction and perpendicular of the light 
source as lighting fitting using lighting fitting equipped with a linear light source in parallel 
horizontally and mutually. 



Detailed Description of the Invention 
0001 

Industrial Application This invention relates to the adjustable color lighting system which 
carries out color mixture of two or more luminescent color, and makes the light color of the 
illumination light adjustable. 
0002 

Description of the Prior Art It considers changing a living environment by adjusting the 
color temperature of the illumination light conventionally. For example, even if it is the 
lighting of a white system, if a color temperature is adjusted according to atmospheric 
temperature, a feeling of ** and a feeling of ** will be obtained, and a living environment 
will improve. The adjustable color lighting system of a configuration as shown in drawing 15 
is proposed for such an object. It consists of this adjustable color lighting system so that the 
light of red, green, the light sources 2R and 2G of three blue colors, and 2B may be 
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modulated by the control section 30. A control section 30 is equipped with each light 
sources 2R and 2G and the dimmers 4R, 4G, and 4B which control the modulated light level 
of 2B, and each light sources 2R and 2G and the modulated light level of 2B are set up by 
the modulated light signal inputted into each dimmers 4R, 4G, and 4B from the modulated 
light signal generator 5. Moreover, a modulated light signal is outputted based on the 
quantity of light data which set up the response relation between the color temperature of 
the lighting color obtained as color mixture with lighting fitting 1, and each light sources 2R 
and 2G and the modulated light level of 2B, and quantity of light data are stored in the 
quantity of light data storage section 7. Two or more sets of quantity of light data stored in 
the quantity of light data storage section 7 are chosen by operating the illumination-light 
setting-out section 6, and the quantity of light data corresponding to each light sources 2R 
and 2G and 2B are stored as 3 groups. That is, the quantity of light data corresponding to 
the color temperature are outputted by making the storing address of the quantity of light 
data storage section 7 correspond to a color temperature, and specifying the address 
corresponding to a desired color temperature. Therefore, what is necessary is just to 
constitute the illumination-light setting-out section 6 so that the address of the quantity of 
light data storage section 7 can be specified, and it is constituted by an up/down counter 
and the switch. 

0003 By the way, quantity of light data are set up as follows. Namely, the light color (xO 
and yO) and the quantity of light YO of the illumination light which are color mixture if the 
light colors of each light sources 2R and 2G and 2B are each (xr, yr) chromaticity 
coordinate, (xg, yg), and (xb, yb) and the quantity of lights of each light sources 2R and 2G 
and 2B are Yr, Yg, and Yb, respectively It is given by the degree type. 

xO =(xrYr/yr+xgYg/yg+xbYb/yb) 

/(Yr/yr+Yg/yg+Yb/yb 

yO = (Yr+Yg + Yb)/(Yr/y r+Yg/yg + Yb/yb) 

YO =Yr+Yg+Yb — here, if the ratio of the quantity of light of each light sources 2R and 2G 
and 2B is changed, the light color of the illumination light obtained as color mixture is 
changeable, and if the quantity of light is changed where the ratio of the quantity of light of 
2B is maintained, each light sources 2R and 2G and, the quantity of light of the illumination 
light is changeable. Therefore, quantity of light data are created according to the 
specification of the light color of the illumination light and the adjustable range of the 
quantity of light, the light sources 2R and 2G, and 2B etc. 

0004 By the way, in the above-mentioned conventional example, the property change by 
dispersion, the perimeter environment, and the passage of time of the optical output of the 
light sources 2R and 2G and 2B and producing a gap to the set-up quantity of light for 
dispersion in the output characteristics of Dimmers 4R, 4G, and 4B etc. further will be 
considered enough, and an illumination-light color will produce a gap to setting out at this 
time. A gap is lost to setting out, it considers as the approach to which a desired color 
temperature is made to output with a sufficient precision, and there are some which are 
shown in JP,5-205882,A as what amends a light color from the rate of the optical output of 
each light source in lighting fitting (refer to drawing 16 ). Explanation of this conventional 
example equipment of operation is given below. 

0005 With this equipment, reading appearance of the light sources 2R and 2G 
corresponding to that set point and the modulated light data of 2B is carried out by setting 
up color mixture light. Now, the value of this modulated light data is set to Vsr, Vsg, and 
Vsb, respectively. The modulated light data Vsg of the modulated light data Vsr and G of R 
are inputted into a ratio circuit 11 among this modulated light data, and the modulated light 
data Vsg of the modulated light data Vsb and G of B are inputted into a ratio circuit 12. 
Thereby, the output of ratio circuits 11 and 12 serves as Vsb/Vsg and Vsr/Vsg, respectively. 

0006 On the other hand, the quantity of light of each light sources 2R and 2G and 2B is 
detected by the quantity of light detecting elements 3R, 3G, and 3B, and is changed into the 
signals Vyr, Vyg, and Vyb suitable for performing a comparison-operation operation by the 
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signal transformation sections 31R, 31G, and 31B. The quantity of light detection value Vyr 
of light source 2R and the quantity of light detection value Vyg of light source 2G are 
inputted into a ratio circuit 13, and the quantity of light detection value Vyb of light source 
2B and the quantity of light detection value Vyg of light source 2G are inputted into a ratio 
circuit 14. Thereby, the output of ratio circuits 13 and 14 serves as Vyr/Vyg.Vyb/Vyg, 
respectively. 

0007 Output Vsr/Vsg of a ratio circuit 12 and output Vyr/Vyg of a ratio circuit 13 are 
inputted into comparison-operation section 9a. Moreover, output Vsb/Vsg of a ratio circuit 
11 and output Vyb/Vyg of a ratio circuit 14 are inputted into comparison-operation section 
8b. For the comparison-operation sections 8a and 8b, it is constituted by the differential 
amplifying circuit and each output signal V01 and V02 is V01=a (Vyr/Vyg-Vsr/Vsg). 
V02=a(Vyb/Vyg-Vsb/Vsg) 

Become, however it is a< = l. These signals V01 and V02 are inputted into the modulated 
light data correction section 15. As for the modulated light data Vsr and Vsb, amendment is 
added by this modulated light data correction section 15, and it is Vsr'=Vsr-a (Vyr/Vyg- 
Vsr/Vsg). 

Vsb'=Vsb-a(Vyb/Vyg-Vsb/Vsg) 

It becomes. The modulated light data which were able to add this amendment are outputted 
to the modulated light signal generators 5R, 5G, and 5B, and adjust the quantity of light of 
R, G, and B. 

0008 A color sensor can also be used as what unified the quantity of light detecting 
elements 3R, 3G, and 3B in the conventional example of drawing 16 . Next, a color sensor is 
explained. A color sensor can be divided roughly into the type of the vertical mold with 
which the group also used the thickness of a phrase and a SHIRINKON semi-conductor layer 
itself for the vertical mold for two photodiodes as a light filter, and the type of the horizontal 
type which put in order and incorporated the PN junction into one substrate, and formed the 
color filter on each photodiode into one substrate. Here, the latter type is explained. 

0009 the red (R) who resembled three amorphous silicon photodiodes, respectively and 
corresponded on the same substrate at drawing 17 so that the type of this horizontal type 
might be shown — green — it is constituted as the color filter of (G) and blue (B) shows. In 
addition, for drawing 21, as for a silicon semi-conductor layer, and 23r, 23g and 23b, a 
rear-face electrode and 22 are a transparent electrode and 24 glass substrates. And on 
it, an infrared cut filter and an ultraviolet-rays cut-off filter are mounted, and he cuts 
infrared light and ultraviolet radiation, and is trying to have sensibility only in red, green, 
and blue. 

0010 When performing color temperature detection using such a color sensor, circuitry as 
shown in drawing 18 is taken. Next, this circuit actuation is explained, the output (short- 
circuit current) of the color sensor 40 — logarithmic amplifier 41 — a logarithm — it is 
amplified. The output of this logarithmic amplifier 41 is IR, IG, and IB about the output 
current of the color sensor 40. It is as follows when it carries out. VO (R) =Vref-(kT/q) In (IR 
/ 10) - (1) VO (G) =Vref-(kT/q) In (IG / 10) - (2) VO (B) =Vref-(kT/q) In (IB / 10) - (3) 
Vref : Reference voltage (V) 

k : Boltzmann's constant (1.38x10-23 J/K) 

T : absolute temperature (K) 

q : Electronic charge (1.60 xlO-19 C) 

10 : reverse saturation current IR : In red, sensibility Output (short circuit) current IG of the 
photo detector which it has : Green sensibility Output (short circuit) current IB of the photo 
detector which it has : Output VO of the color sensor 40 of output (short circuit) ****** of 
the photo detector which has sensibility in blue (B), VO (G), and VO (G) and VO It is the 
differential amplifier OP1 about the differential amplifier of (R). Or OP4 If it uses and takes 
Power ratio IB / IG of the photo detector from which the two spectral sensitivity 
characteristics differ IG/IR The proportional outputs VO (B/G) and VO (G/R) are obtained. 
0011 
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VO B/G=R2 / Rl x VO (G)-VO (B) 

= R2/R1 x(kT/q) ln(IB/IG)+Vl -- (4) 
VO G/R=R2 / Rl x VO (G)-VO (G) 
= R2/R1 x(kT/q) ln(IG/IR)+V2 -- (5) 

In addition, VI and V2 Variable resistors VR / VR and / 2 1 The **** amplifier OP2 
adjusted, respectively and OP4 The electrical potential difference of a noninverting input 
edge is shown. In addition, inside CI of drawing 18 Or C4 It is the external capacitor of 
logarithmic amplifier 41. 

0012 Moreover, each lighting fitting 1-1 — There is a lighting system as shown in drawing 

19 as an approach of suppressing a gap of the light color of a between. This equipment 
detects the light by which color mixture was carried out with lighting fitting 1-1 by the 
detecting element 3-1. A comparison and operation part 8-2 compare the output signal of 
the detecting element 3-2 which detected the light by which color mixture was carried out 
with the lighting fitting 1-2 which adjoins the detecting signal at that time, and quantity of 
light data are amended in the amendment section 9-1. It doubles with the light color of 
lighting fitting 1-2, and is lighting fitting 1-3 similarly. A light color amends its light color on 
the basis of the light color of lighting fitting into its next door as it doubles with lighting 
fitting 1-2. 

0013 In addition, the illumination-light setting-out section 6 of drawing 19 is for performing 
light color setting out, and the quantity of light data storage section 7 has memorized the 
amount of modulated light corresponding to setting out of the illumination-light setting-out 
section 6. Modulated light signal generator 5-1 — generates a modulated light signal in 
response to the amount of modulated light amended by amendment section 9-1 — , and 
dimmer 4R-1, 4G-1, and 4B-1 — adjusts the optical output of light source 2R-1, 2G-1, and 
2B -1 prepared in corresponding lighting-fitting 1-1 ~ in response to the modulated light 
signal outputted from modulated light signal generator 5-1 

0014 

Problem(s) to be Solved by the Invention However, in the case of equipment like the 
above-mentioned conventional example, it is a detecting element 1-1 like drawing 20 (a) by 
the effect of the short-circuit current of the color sensor 40, dispersion of color filters R, G, 
and B, and dispersion of the components of logarithmic amplifier 41 and others. — 
Dispersion arises to an actual measurement signal. Then, even if it adjusts with the light of 
3000K, with the light of 6500K, in a certain detecting element, it is recognized as 6200K, 
and is recognized as the signal of 7450K in another detecting element, and even when an 
actual measurement signal is adjusted so that it may become the same output by the 
radical of the light of a certain light color, if data processing is carried out as it is, the gap 
between setting out and between lighting fitting will arise, for example. (Refer to drawing 

20 (b)) In addition, I in drawing 20 and RO show the actual measurement of a detecting 
element, and Ha shows criteria data, respectively. 

0015 Although there is a method of adjusting the gain and the level electrical potential 
difference of a detecting element as an approach of suppressing dispersion in such an actual 
measurement signal, it is dramatically difficult to make the property of an actual 
measurement signal the same in this case. Moreover, although there is a method of 
selecting components, such as a color sensor, and stopping the dispersion width of face of 
an actual measurement signal, the cost rise accompanying lowering of the yield occurs even 
in this case, and it is not effective. 

0016 It aims at offering the adjustable color lighting system which can make hard to be 
influenced effect of dispersion in components, such as a color sensor, and can obtain a 
desired light color with a sufficient precision by having been succeeded in this invention in 
view of the above-mentioned trouble, and the place which makes into the object correcting 
the property of a set point signal according to dispersion in the actual measurement signal 
of the detecting element which used the color sensor, and performing data processing in 
accordance with the corrected set point signal. 
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0017 

Means for Solving the Problem The illumination-light setting-out section which performs 
light color setting out in invention of claim 1, and the quantity of light data storage section 
which has memorized the amount of modulated light corresponding to setting out of the 
illumination-light setting-out section, The criteria data storage section which has memorized 
the rate of the original color component corresponding to setting out of the illumination-light 
setting-out section, The detecting element which detects the rate of the color component of 
the light color by which color mixture was carried out, and the comparison and operation 
part which compare them in response to the output of a detecting element, and the data of 
the criteria data storage section, The amendment section which amends the amount of 
modulated light based on the result in a comparison and operation part, and the modulated 
light signal generator which generates a modulated light signal in response to the amount of 
modulated light amended in the amendment section, In the adjustable color lighting system 
possessing lighting fitting with which the dimmer which adjusts an optical output in 
response to the modulated light signal outputted from a modulated light signal generator, 
two or more light sources turned on in response to the electric power supply from a 
dimmer, and the light source are included, and the light of each light source is mixed The 
light of at least two or more kinds of light colors is irradiated, the difference of the output 
signal of a detecting element and the data value of the criteria data storage section is 
taken, it corrects by adding a changed part of the difference to a criteria data value, and a 
light color is amended along with the corrected criteria data. 

0018 In one kind in the light color to irradiate, invention of claim 2 adjusts the output 
signal of a detecting element, and the data value of the criteria data storage section so that 
it may become equal. In invention of claim 3, it carries out by turning on the light source for 
criteria which installed correction of criteria data in the interior of lighting fitting. In 
invention of claim 4, it has the means to which the scale factor of the output signal of a 
detecting element is made to change and output for every section of a setting-out light 
color. ****** can be carried out. 

0019 Let the attaching position of a detecting element be the center section of the field 
which makes the wearing direction and perpendicular of the light source as lighting fitting 
using lighting fitting equipped with a linear light source in parallel horizontally and mutually 
in invention of claim 5. 

0020 

Function The illumination-light setting-out section which performs light color setting out 
according to invention of claim 1, and the quantity of light data storage section which has 
memorized the amount of modulated light corresponding to setting out of the illumination- 
light setting-out section, The criteria data storage section which has memorized the rate of 
the original color component corresponding to setting out of the illumination-light setting- 
out section, The detecting element which detects the rate of the color component of the 
light color by which color mixture was carried out, and the comparison and operation part 
which compare them in response to the output of a detecting element, and the data of the 
criteria data storage section, The amendment section which amends the amount of 
modulated light based on the result in a comparison and operation part, and the modulated 
light signal generator which generates a modulated light signal in response to the amount of 
modulated light amended in the amendment section, In the adjustable color lighting system 
possessing lighting fitting with which the dimmer which adjusts an optical output in 
response to the modulated light signal outputted from a modulated light signal generator, 
two or more light sources turned on in response to the electric power supply from a 
dimmer, and the light source are included, and the light of each light source is mixed 
Irradiate the light of at least two or more kinds of light colors, and the difference of the 
output signal of a detecting element and the data value of the criteria data storage section 
is taken. Since it corrects by adding a changed part of the difference to a criteria data value 
and a light color is amended along with the corrected criteria data, a gap of the light color of 
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lighting fitting by dispersion in the actual measurement signal of a detecting element can be 
controlled, and a desired light color can be obtained with a sufficient precision. 

0021 According to invention of claim 2, by one kind in the light color to irradiate, since the 
output signal of a detecting element and the data value of the criteria data storage section 
were adjusted so that it might become equal, count which brings the change property of 
criteria data close to an actual measurement signal property can be simplified. Since it 
carries out by turning on the light source for criteria which installed correction of criteria 
data in the interior of a luminaire according to invention of claim 3, criteria data can be 
corrected at any time, a gap of the light color by long-term aging of the actual 
measurement signal of a detecting element can be controlled, and the light of the color 
temperature of high degree of accuracy can be obtained over a long time. 

0022 Since it has the means to which the scale factor of the output signal of a detecting 
element is made to change and output for every section of a setting-out light color 
according to invention of claim 4, it becomes easy to carry out a comparison and an 
operation, and change of a fine color temperature can be carried out. Since the attaching 
position of a detecting element was used as the center section of the field which makes the 
wearing direction and perpendicular of the light source using lighting fitting equipped with a 
linear light source in parallel horizontally and mutually according to invention of claim 5, the 
same actual measurement signal as the color mixture condition besides lighting fitting can 
be acquired. 

0023 

Example An example explains this invention below. 

(Example 1) The block diagram of this example is shown in drawing 1 . With this example 
equipment, setting out of the color temperature for which it asks in the illumination-light 
setting-out section 6 carries out the reference-value output of for each light sources 2R 
and 2G corresponding to the instruction from the illumination-light setting-out 
section 6, the amount of modulated light of 2B and color temperature amendment 
, respectively from the quantity of light data storage section 7 and the criteria data storage 
section 11. The outputted reference value is compared by the actual measurement signal, 
and the comparison and operation part 8 which are outputted from the detecting element 3 
installed in lighting fitting 1, and the amendment section 9 is told about how many 
comparison and operation part 8 should be amended. In the amendment section 9, each 
light sources 2R and 2G and the amount of modulated light of 2B which were outputted 
from the quantity of light data storage section 7 in response to the instruction are amended. 
The amended amount of modulated light is changed into a modulated light signal by the 
modulated light signal generator 5, and is sent to Dimmers 4R, 4G, and 4B. By this 
modulated light signal, as for each light sources 2R and 2G and 2B, an optical output is 
adjusted, within lighting fitting 1, color mixture of that light is carried out, and it is 
irradiated. 

0024 Drawing 2 shows the block diagram and flow chart of equipment which correct the 
above-mentioned criteria data storage section 11 to drawing 2 and drawing 3 , respectively. 
Actuation of the equipment of drawing 2 is explained below. If the carbon button test "1" 
Becoming is pushed, a controller 50 will connect with the direction of light source 17a, and a 
switch 18 will connect light source 17a to the burning circuit 55 by it. Therefore, from light 
source 17a used as a criterion, the light of the light color which becomes color temperature 
TCI is irradiated by the detecting element 3. 

0025 moreover, the criteria data (initial value) storage section 101 which has memorized 
the initial value of a reference signal **** — the address at the time of a color temperature 
TC 1 directs from a controller 50 ~ having — the criteria data (initial value) storage section 
101 from — the initial value Vnl and the actual measurement signal VI of a reference signal 
at the time Difference deltaVnl The address value at that time is memorized by a signal 
difference and the address storage section 52. color temperature / TC 1 

0026 Next, if the carbon button test "2" Becoming is pushed, a controller 50 will connect 
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with the direction of light source 17b used as a criterion, and a switch 18 will connect light 
source 17b to the burning circuit 55 by it. And from light source 17b, the light of the light 
color which becomes color temperature TC2 is irradiated by the detecting element 3. 
moreover, the criteria data (initial value) storage section 101 **** -- initial value Vn2 of the 
reference signal at the time of a controller 50 to the color temperature TC 2 It is outputted. 
At this time, it is the actual measurement signal V2 from a detecting element 3. It is 
outputted, it sets to a comparator 51 and is the initial value Vn2 of a reference signal. 
Actual measurement signal V2 It is compared. Reference signal Vn2 in a color temperature 
TC 2 Actual measurement signal V2 Difference deltaVn2 The address value at that time is 
memorized by a signal difference and the address storage section 52. Difference deltaVnl of 
address spacing between color temperatures TC TCI- 2, and the reference signal and actual 
measurement signal between color temperatures TC TCI and 2, and deltaVn2 From a 
change degree, a changed part of the signal per address 1 step is calculated by operation 
part 53. and the controller 50 — for example, data — correction — change part deltaVn of a 
reference signal in / on an adder unit 54 and / when a carbon button is pushed / 
each address n — the initial value of a reference signal — adding — the result — the 
criteria data (adjusted value) storage section 102 It memorizes and a reference signal is 
corrected. The formula of the reference signal correction at this time becomes like each 
equation of (6) and (7). (Refer to drawing 4 ) 
Vn=delta Vnl+(deltaVn2-deltaVnl) x(n-nl)/ (n2-nl) -- (6) 
Vn'= Vn+delta Vn -- (7) 
Vn' ; Correction reference signal 
Vn ; Initial reference signal 

deltaVn ; adjusted value deltaVnl of the reference signal at address value n:00 ; address 
value nl Difference deltaVn2 of the actual measurement signal at the time, and an initial 
reference signal ; Address value n2 The difference n of the actual measurement signal at 
the time, and an initial reference signal ; Address value nl ; The address value n2 at the 
time of a color temperature TC 1 ; If this example is used in two kinds of detecting 
elements from which a property is different as the address value at the time of a color 
temperature TC 2, TC1 = 3000K for example, , and TC2=5000K, the property of a reference 
signal will be corrected to the thing very near the property of each detecting element. If a 
color temperature is amended in the adjustable color lighting system shown in drawing 1 
based on this reference signal, the gap with the lighting-fitting compound color gap and 
setting out by the difference in the property of a detecting element can be suppressed. 
(Refer to drawing 5 (a) and (b)) In addition, among drawing 5 (a) and (b), the criteria data 
before correction and RO show the output characteristics which are not adjusted of each 
detecting element , and, as for Ha, I shows the criteria data after correction. 

0027 (Example 2) The block diagram and flow chart of this example are shown in drawing 6 
and drawing 7 . This example is the actual measurement signal VI, when the light of a color 
temperature TC 1 is irradiated first at a detecting element 3. Reference signal Vnl After 
clearing up adjustment of a level electrical potential difference by the detecting-element 3 
side so that it may become, in the point of correcting a reference signal, it differs from an 
example 1. Actuation of this example is explained below. 

0028 first — a controller 50 — for example, — a test — if a carbon button is pushed — a 
switch 18 — turning on — the color temperature TC 2 from light source 17b — the light of a 
light color is irradiated by the detecting element 3. moreover, the criteria data (initial value) 
storage section 101 **** — initial value Vn2 of the reference signal at the time of a 
controller 50 to the color temperature TC 2 It is outputted. At this time, it is the actual 
measurement signal V2 from a detecting element 3. It is outputted, it sets to a comparator 
51 and is the initial value Vn2 of a reference signal. Difference deltaVn2 The address value 
at that time is memorized by a signal difference and the address storage section 52. 
Difference deltaVn2 of address spacing between color temperatures TC TCI- 2, and the 
reference signal and actual measurement signal in a color temperature TC 2 From a change 
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degree, a changed part of the signal per address 1 step is calculated by operation part 53. 

and the controller 50 — for example, data — correction -- if a carbon button is pushed, in an 

adder unit 54, change part deltaVn of the reference signal in each address n is added to the 

initial value of a reference signal, and the formula of reference signal correction of the result 

will become like each equation of (8) and (9), and will become easy rather than the time of 

an example 1. (Refer to drawing 8 ) 

delta Vn=delta Vn2 x(n-nl)/(n2-nl) -- (8) 

Vn'= Vn+delta Vn -- (9) 

Vn' ; Correction reference signal 

Vn ; Initial reference signal 

deltaVn2 ; address value n2 Difference deltaVn of the actual measurement signal at the 
time, and an initial reference signal ; The adjusted value n of the reference signal at 
address value n:00 ; Address value nl ; The address value n2 at the time of a color 
temperature TC 1 ; If this example is used in two kinds of detecting elements from which a 
property is different as the address value at the time of a color temperature TC 2, 
TC1 = 3000K for example, , and TC2=5000K Like an example 1, the property of a reference 
signal is corrected to the thing very near the property of each detecting element, and can 
suppress a lighting-fitting compound color gap and the gap with setting out. (Refer to 
drawing 9 (a) and (b)) In addition, among drawing 9 (a) and (b), the criteria data before 
correction and RO show the output characteristics which are not adjusted of each 
detecting element , and, as for Ha, I shows the criteria data after correction. 

0029 (Example 3) The block diagram of this example is shown in drawing 10 . This example 
possesses the sources 17a and 17b of a standard illuminant for correcting a reference signal 
into lighting fitting 1, and when correcting a reference signal between a comparison and 
operation part 8, and the amendment section 9, it differs from an example 1 and an 
example 2 in the point of providing the switch 56 with which connection is cut. In addition, 
the light sources 13a and 13b for correction have the light of a color temperature TC 1 and 
the light color which becomes TC2, respectively. 

0030 Next, actuation of this example is explained. If the key which it test a test "1" and 
"2" Comes to set in the illumination-light setting-out section 6 is pressed, a switch 18 will 
change to the light source 13for correction a, and 13b side, and switches 56 and 57 will 
move in the direction which intercepts each connection simultaneously. And the reference 
signal explained in the example 1 is corrected. In the illumination-light setting-out section 
6, if a color temperature is set up, a switch 14 intercepts connection, and switches 56 and 
57 will make re-connection and it will start amendment of a color temperature. In addition, 
it is made for a switch 57 not to make the light sources 2R and 2G and 2B turn on, and the 
power source of Dimmers 4R, 4G, and 4B may be intercepted, or the output of the 
amendment section 9 may be made for the optical output of the light sources 2R and 2G 
and 2B to become zero. 

0031 Even if it installs lighting fitting 1 and most time amount passes by this example also 
after installing lighting fitting 1 and, a reference signal can be corrected at any time and the 
light of the color temperature of high degree of accuracy can be obtained over a long period 
of time. 

(Example 4) The block diagram of this example is shown in drawing 11 . This example is 
different from an example 1 in the point through the scale-factor change section 58 to 
which the level of the actual measurement signal which a detecting element 3 outputs 
according to setting out of the illumination-light setting-out section 6 between a detecting 
element 3, and a comparison and operation part 8 is changed. 

0032 The scale-factor change section 21 can consist of an operational amplifier and 
resistance like drawing 12 . Next, actuation of the scale-factor change section 58 of drawing 
11 is explained. When a light color is first set up in the illumination-light setting-out section 
6, it responds to the setting out and they are the switch groups SW11 and SW12. - SWln, 
and SW21, SW22 - SW2n turns on and turns off. a switch group - changing - in the 
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switch group SW11 and SW12 --SWln, noninverting magnification of the actual 
measurement signal is carried out from a detecting element 3 — having — the switch group 
SW21 and SW22 -SW2n -- setting -- the degree of the level of a signal -- power source El 
It is carried out using — . In this way, even when enlarging change of the ************ 
actual measurement signal of daylight color 6500K neighborhood, while the processed 
actual measurement signal can expand change of an actual measurement signal and a 
comparison and an operation become easy to carry out it like when enlarging change of 
an actual measurement signal about the light color of the electric bulb color 3000K 
neighborhood at the time of n= 3 drawing 13 (a), the change of a fine color temperature 
of it is attained. 

0033 (Example 5) This example is related with the installation location of a detecting 
element 3. The light sources 2R and 2G and 2B which are a linear light source are attached 
to lighting fitting 1 for parallel horizontally and mutually. And the detecting element 3 is 
attached in the light sources 2R and 2G of a luminaire 1, and the center section of the field 
which makes the wearing direction and perpendicular of 2B in order for balance to improve 
the direct solar radiation of the color mixture color in a luminaire 1 and the light sources 2R 
and 2G, and 2B incidence to a detecting element 3. 

0034 When the actual measurement signal which it ** and the detecting element 3 within 
lighting fitting 1 outputs becomes the same output as the case where the light color 
outputted from lighting fitting 1 is detected, setting out of a reference signal value becomes 
easy and lighting fitting 1 is seen outside, it becomes possible to attach in the location 
which is not conspicuous. In the above example, any are sufficient as a fluorescent lamp, an 
incandescent lamp, etc., and the negative charge force and any configuration of the class of 
light source are also good at an example 1 thru/or 4. 

0035 In an example 5, it cannot be overemphasized that the thing using what arranges the 
point light source to a line and constitutes a linear light source as a whole as a linear light 
source is also contained, and a U tube and the lamp called the so-called twin mold with 
which two or more connection of the concurrent shell was carried out are also contained, in 
short - one -- be - plurality -- be -- what consisted of the light sources or the light source 
groups which irradiate light at a line is included. Moreover, the light color of the light source 
can attain an adjustable color, as long as red, green, and not only blue but an electric bulb 
color and a white lamp are sufficient as it, and what equipped the white lamp with the light 
filter is sufficient as it. It cannot be overemphasized that any LGTs, such as four LGTs and 
five LGTs, are furthermore sufficient also as the number of the light sources. Moreover, as 
long as the class of light color which irradiates at the time of reference signal correction is 
two or more LGTs, any LGT is sufficient as it, and it should just use the reference signal 
correction in this invention in the color temperature section. 

0036 

Effect of the Invention The illumination-light setting-out section in which invention of 
claim 1 performs light color setting out, and the quantity of light data storage section which 
has memorized the amount of modulated light corresponding to setting out of the 
illumination-light setting-out section, The criteria data storage section which has memorized 
the rate of the original color component corresponding to setting out of the illumination-light 
setting-out section, The detecting element which detects the rate of the color component of 
the light color by which color mixture was carried out, and the comparison and operation 
part which compare them in response to the output of a detecting element, and the data of 
the criteria data storage section, The amendment section which amends the amount of 
modulated light based on the result in a comparison and operation part, and the modulated 
light signal generator which generates a modulated light signal in response to the amount of 
modulated light amended in the amendment section, In the adjustable color lighting system 
possessing lighting fitting with which the dimmer which adjusts an optical output in 
response to the modulated light signal outputted from a modulated light signal generator, 
two or more light sources turned on in response to the electric power supply from a 
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dimmer, and the light source are included, and the light of each light source is mixed 
Irradiate the light of at least two or more kinds of light colors, and the difference of the 
output signal of a detecting element and the data value of the criteria data storage section 
is taken. Since it corrects by adding a changed part of the difference to a criteria data value 
and a light color is amended along with the corrected criteria data, a gap of the light color of 
lighting fitting by dispersion in the actual measurement signal of a detecting element is 
controlled, and it is effective in the ability to obtain a desired light color with a sufficient 
precision. 

0037 By one kind in the light color to irradiate, since invention of claim 2 adjusted the 
output signal of a detecting element, and the data value of the criteria data storage section 
so that it might become equal, it is effective in the ability to simplify count which brings the 
change property of criteria data close to an actual measurement signal property. Since 
invention of claim 3 is performed by turning on the light source for criteria which installed 
correction of criteria data in the interior of a luminaire, it can correct criteria data at any 
time, can control a gap of the light color by long-term aging of the actual measurement 
signal of a detecting element, and is effective in the ability to obtain the light of the color 
temperature of high degree of accuracy over a long time. 

0038 Since invention of claim 4 is equipped with the means to which the scale factor of the 
output signal of a detecting element is made to change and output for every section of a 
setting-out light color, it is effective in becoming easy to carry out a comparison and an 
operation, and being able to carry out change of a fine color temperature. Since invention of 
claim 5 used the attaching position of a detecting element as the center section of the field 
which makes the wearing direction and perpendicular of the light source using lighting 
fitting equipped with a linear light source in parallel horizontally and mutually, it is effective 
in the ability to acquire the same actual measurement signal as the color mixture condition 
besides lighting fitting. 



Brief Description of the Drawings 

Drawing 1 It is the block diagram of the whole adjustable color lighting system of the 
example 1 of this invention. 

Drawing 2 It is the block diagram of the equipment which corrects a reference signal same 
as the above. 

Drawing 3 It is a flow chart for corrective action explanation of a reference signal same as 
the above. 

Drawing 4 It is the graph which shows the method of correction of a reference signal same 
as the above. 

Drawing 5 It is the graph which shows change of the property of a reference signal same 
as the above. 

Drawing 6 It is the block diagram of the equipment which corrects the reference signal of 
the example 2 of this invention. 

Drawing 7 It is a flow chart for corrective action explanation of a reference signal same as 
the above. 

Drawing 8 It is the graph which shows the method of correction of a reference signal same 
as the above. 

Drawing 9 It is the graph which shows change of the property of a reference signal same 
as the above. 

Drawing 10 It is the block diagram of the whole adjustable color lighting system of the 
example 3 of this invention. 

Drawing 11 It is the block diagram of the whole adjustable color lighting system of the 
example 4 of this invention. 

Drawing 12 It is the concrete circuit diagram of a scale-factor converter same as the 
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above. 

Drawing 13 It is the graph which shows change of an actual measurement signal property 
same as the above. 

Drawing 14 It is structural drawing showing the attaching position of the detecting element 
in the example 5 of this invention. 

Drawing 15 It is the block diagram of the 1st conventional example. 

Drawing 16 It is the block diagram of the 2nd conventional example. 

Drawing 17 It is the structure explanatory view of a color sensor. 

Drawing 18 It is the circuit diagram of a detecting element using a color sensor. 

Drawing 19 It is the block diagram of the 3rd conventional example. 

Drawing 20 It is the graph which shows dispersion in the actual measurement signal of a 

detecting element. 

Description of Notations 

1 Lighting Fitting 

2R, 2G, 2B Light source 

3 Detecting Element 

4R, 4G, 4B Dimmer 

5 Modulated Light Signal Converter 

6 Illumination-Light Setting-Out Section 

7 Quantity of Light Data Storage Section 

8 Comparison and Operation Part 

9 Amendment Section 

10 Criteria Data Storage Section 
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W*fiJS98SllK*V»T, '>&< t"b 2 Wilfflffi 

©*sj»»lt. tkmommtm^-zmm 

fc»oT3fcfi©ttjEftfT'5 fc©T&5o 
[0 0 18] it*«2©5§HJ-ett> HBIfTSftfiOrt© 

-**fc£*b<fc5J:5fcW8bfcfc©T*-6. tt^ 

Ji3©^?gT'a**x-^©*iE&, jai»»ft©rt«fc 
smbfcS*ffl^Sj£ffUTfr3t>©T?**. 
4©36MT?tt. «^fe©KW*fctttH«©ffl*«*© 
fc*£**TW*3tfS^aSfll*.-tt>*fc©T?ifc5. 
©3Eft*Sii-5Jlt3i«T*«. 
[0 0 19] »*9l5©S!WT?ttJiaMai^tbT, «k 

K tttH88©®#fi1t*. 3fc«©liE»;frfflfc£iit£&-r 

[0 0 2 0] 

MM] ir#Hl©SM§fc.fcntt. ftSRgfcfrSIPJ 

ISbTHSJtMx-^fafigSt. JiaW3tl8^«ffl^fc 
*f«bfc**©fe^©ffl^*E*LT^5a«p7*-^ 
Btt«fc. HfiSn«3l£ft©fiJ8»©«£**ffl"r** 

©«*St>tfcW^*S*]E-r*«riE«t, fiMTffi 

StJTjjWrrs«Bcfl©3tjBt, ftM££l=rL#*M© 

ffl$©ffi£f&^i**x-*fEte$©x-*ffi£©g£ 
tD. ^©g©^t»*S¥7 ; -^fflt±^LT^iE 
ftfxK ^©^ZE^nfcS^x-^iceoT^fiOffiiE 

fcff3©*e, *ta*©siafi^©«6rjfrc«t*jiBW 

ffia©3fcfi©1"ft&«]llilU 0fa©3tfeS»ft±<ft* 

[0021] »*s2©56Mfcj:n«. i»afr*3fcfi© 

©7*-**fc£*U<fc-5«fc5fciiaEl,&©T!, *2px 
-^©*ftf*ttS*SIfi«^[*ttCiS^«tHI*fB¥ 

ic-rsjit^T?**. ««a3©»wfcj:nti. s^x 

-?©4liE&, Jfi[fl«*©rt«lCgS!*bfc*ipffl3tiS* 

j«rbTfr5©Tr, «*Pr-^©«EiESSt«fff5::tjj» 
•c*. ttffi«©^ttffi5©S»©8i$3EfcfcJ:53tefc 
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[0 0 2 2] »*JH4©36MIC«tntt. WS*ft©KM 
**.TV»S©T?, MSt-9mifil>*t<l£*)* #©©*H 

M>fifi*©*fcsa-&*::i#T?#5. *#B5©« 
nsrag§*£/BK tfe£Hif©®#&*£> ft£©&* 

[0 0 2 3] 

mmmi) *^*«©^ny^H*Huc*f. *^ 

5 *n*nfliW3KI!te« 6 * 5 ©*^t#*Lfc 
#3t?g2R, 2G, 2Bfflp^»Rj;fifi«1*IE©fc* 

©sjptttn*3na. tuAanfcappttttJiawsfe&irt 
fcMianfcttwa 3 * & a n**si««^ t jt« 
•aw«8TfH«*n. tfc«-sd»«8tt£©<s^* 
E-rn«jsiv»*ft«E«9ta6-a*. *he»9t?k, 
■eo^sa^TjtMx-^Eitw 7 * s hi* a n&# 

2G, 2B©Wtt«|3El/TW<. IKES 

WHI4R, 4G, 4Bfc3!Stt3. H©H3fcflWlCJ: 
oT, M12R, 2G, 2BBtftfMj)WM&Stt, * 

©XttPHM i WTjifesn, salens. 

[0 0 2 4] 02 «_hlH»2px-^tattgP 1 1 ©«IE£ 
fr3S«©:/Py*BRtf7n-^ir-h«, *n**i 
H2, H3[C^-fo £tTH2©8fll©»fPCOViTRlH 30 
•T6. 3>hD-5B0IC±D, ^JAtfxXh rij ft 
*^>WFSWt. X^7fl8H«17aO* 

teaman, 3tjRi 7 as^iaias staarrs. 

Vn = AVm +( AVnz -AVn. 

Vn" =Vn+AVn 
Vn' ; ttESZpft* 

vn ; mmm 

AVn ; 7HVX«nll9©*WJ©«IEtt 
AVni ; THI^Xffinj B©ftlMMr9&*IM£ 40 

AVn 2 ; 7FkXfiln 2 ^©^S'Jffift^tlDieS 
Wli©S 

n ; rvuxm 

ni ; ft«ftTCi©fc*©7HI/X« 
n 2 ; fifi«TCi©i£©7Fl'X* 
t»JjUi> TCi = 3 0 0 0K, TC 2 = 5 0 0 0K£LT# 

tt©a5tttH*2fflBfc*v»T*sa6#!a«v>*t, s 

Jp®^©»tttt-tn-€n©ttffl«©4*ttC#*K:ffiv»'b 

©ciHEsn*. c©auws#c«^THiC7mi 50 



(5) #1^8- 1 8 0 9 7 8 

5 

*oT«Pifc<MHRl 7 afrSttft»*TCi&*3efl© 

3fewtWH«3tiK«an*. 

[0025] *fc, amr^©«iM«ftetti/Tv»«x 

^x-* CflJMD EttffilOi fctt, a>hn-75 
039»6fi«*TCi©l*©7KVXjWBa«*n, K^Px- 

9 mmm e«*ioi ^6ttfts«TCi©tfr©* 

W»©*J»«Vih £&MMN»Vi ioSAVm t 
*©fc*©7Hl/X«MMHk 7Fl'XBttfiB5 2fc 

20 [0 0 2 6] Jfcfc, n>hn-^5 0fc±D, 

xXh T2j fca#*>**j?Sn5i. X-I'yf 18H 
*i)itft43t«17b©3ErtfiS«Sn. 3fcSil7b£ja 

*Tnn& 5 5 *lx%m 1 7 b# zu&um 

Tc»fe«3tfi©jK««ttai8S3fcjiBwan5. st, s« 

x-* («)»«) E*«10i fctt. n>hn-95 0 
*6fiiB«TCi©l^©S*P«^©fflJB«Vn2 *»ffl*3 

Sn. tt««5 lfc*lriTat*Pfi^©SIJBttVn. 

««t^v 2 tifittteznz* frusta 
20 pvm tmmmnvi t©gAVn 2 t*©t# 
©7 h uzmtmm, r h i/xEttw 5 2 tHian 

5, fi«*TCi~TCiW©7Fl'XMIH2:, &fi«T 
C. . TC 2 lBt*tt5SJp#^t«W««^t0^AVii 
1 . AVn 2 ©jgfcflEftjsS, 7FVXlXxy7'13fc 
D©fi^©*ft»36qttWK5 3T?tW*n*. ^UT, 

S*P#^©*ft»AVnS*lp©^©SJ«I«K:Jl«b, 
^OSFfcft**? 1 -* (flEIEfc) Ettffil 0 , ICG* 

u mmmiE*ft5, cotsoswHifiE© 

IHfcittk (6) (7) ©#a©J:3fcfc*. (H4# 

1) 

) x (n-n. ) / (m -m ) 

- (6) 

- (7) 

*feJ»M8«K:*^Tfifi«©1ltiESff3t, «tfflg&© 
#tt ©« V» t =fc 6 ! A Wfi-fftRtfRfc t fflTn$ 
^5Ci*ttt5. (0 5 (a) (b) #R0 ^0 5 
(a) (b) <««IEW©»x-^, DH^ffi 
gS©*pg©ffl##tt> Att#EiEft©S*p7 i -^&* 
f. 

[0 0 2 7] QHEKM2) 7&mm<D7Byl;tS3tXf7 

figTC, ©*6*fll«3 fcJMtbfctftfc. SMMff-^ 
V> »|fVn, fcft:*J:5lcKkHJ«3H-CV^ 
«EE©ll»*-r**T*6»Wt*©«HE*tr5Afc* 
WTJjOMIiiJKc*. KT*at«©»fPlc^v>TBl 

[0 0 2 8] STn>hn-^5 0{c<kD. M^tixX 
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9 

M 1 7 b *» 6 ttfflMETCi »:**fi©*iWWa« 3 fcJH 
WSn<5. £fcS2px-* OSJSHI) B*«l 0 . C 
B, 3>hn-?5 0*&fi*rr&©i*©»M» 

I^CfflUtViii t©SAVn 2 i*©i*®71*V 

fiaTCi~TC 2 W©7 KVXPflJSt, fifigT&fr&W-* 
AVn = AVn 2 x (n-ni ) / 
Vn' =Vn+AVn 

vn' ; mss&m 
vn ; mmmm 

AVn 2 ; 7FU-X«n 2 i©»fi«^tfflffl 
SJWt*t©S 

AVn ; 7Fl/XfltnB#©»Pffi^©lfcEtt 
n ; 

ni ; 6iIitTC 1 ©i:*©7FI/7.ffi 
n 2 ; fifif6TCa©t#©7HWX« 
tfflAB, TCi = 3 0 0 0K, TC 2 = 5 0 0 0KibT# 

mm i tw«taw*©*tttt*n*no«Hj«o» 

Kat©Tn*aiA*J:i*»T*5. (H9 (a) 
(b) #1) $0 9 (a) (b) -YfcMfcjEW©** 
x-*, ntt#ttfflffl©*||8©tii*4*tt, AttiBEft 

[0 0 2 9] QIJS0IJ3) ^ffljWC^D-^HSBl 
0 tr^Tc ^SSSWiSPJSsJtr 1 ©* fcSWtOilEIE 
«fT3fc»©«P©#»ll7a, 17bt*«U tttt 
• S#gB8 tffiIE$9 t©ffitC*ipfg^©^IE$fT'5 1 

«J1, *M^J2 tSTSS. WiHEffiJfcSl 3 a, 13 

btt-tn^nfififlETCi, T&a*ji6ft©3t*i>3. 

[0 0 3 0] ^K:**JS«©»^fcr3V»TttWr4. JK 
W*Rft«6fcfeV»T, mt.tl.f-ZV rij RtfrXh 

r 2 j &3*-£ff-ri:, My 9-1 8««IEfflftiU 
3aRtfl 3bttfc«r)#b0, W$fcX'fr/x5 6, 

5 7H**©a«aawr5^K»<. -tbr^isw 

lTlKBJb&»Wt©^IE&fT5. J»?IBfcR£«6fc 

*v>T. •&fi«©ig^&ff5t, yxi4B»«£ 
SHU X-fyx56, 5 7ttH»«&fT-3TftfiK© 
ffiiE£li$&-r5o ^X^e^^i^R, 2 G, 2 
Btjaff**ftV»±5KT**>©T, M§4R, 4 
G, 4B©HS!£«rbTt>, *&HiE«9©Ifl*ft3tt 
S2R. 2G. 2B©3teffl*##nfcfcs,fc'5fcl/r'b 

[0 0 3 1] *«MllC«fcoT, HB9ISJU SSWUfc 



(6) #58^8- 1 8 0 9 7 8 

JO 

5, 7 F 1 7t»; 0 ©«^©*ft»*«SW« 
5 3-t?H-^$ns„ *l/T, 3>hn-95 0t±D*! 
S.Kx-^flfiE&S** >*tJ?Sn5 t. })D3tgB 5 4 C 
£^T&7 F P-X n fciifrS£iPH&*©SEfc£ A V n & 
»ffi^©t)«SM!cJD#b, *©fS*££WN*IE© 
H-g^B, (8) (9) ©£5£©«k3fcfcD, 1 
©t*J;Dfeffi¥(r^5o (H8#M) 

(m -ni ) - (8) 

- (9) 

(3ISS0J4) **««©^ny^HSHl lta^r. * 

*»«B«ffl«3 tit« • amms tnmmwmfe 

3$ 6 ©KJttiKUTlftffla 3 ©fBrtfSgHttfe^OV 

[0 0 3 2] te*$}#S52 IB, flfctfHl 2©J;3fc 
^7>7 p tfiSiT«J^-ri>Ci:j5tT^-5. *CH 1 1 
39 ©ffi4s«I#8R5 8©«rfffc-p^TiiWr5. *-fB8Wit 

6 ic*v»T»fi©we*tf 5 1, *©«££* c 

TX-fyxPSWn, SWu-SWin&tfSWii. SW 
ii-SWmjS«*>RrW-7-r6. X^>yxl*©«D#fr 

swii-swmfc*v»T#KWWian. Mvf-ms 
w 2 i, sw 22 -sw 2 nc^^Tffi-^©^;v©in^m 

IM.tfn = 3©B©*3»fi3 0 0 0K5BD© 
3tfifcr)V»TS!IW««^©«fcS*fr<r5*^ttH 1 
50 3 (a) ©±5fc, £fcgft£6 5 0 OKSDWftfejg 
*V>T*Wttfe^©^**g<-rS*&"Cfc. H»M 

<fc5ttt>lc, £»©»)W>fiS«©«fc*n*ffit& 
5. 

[0 0 3 3] (g$!0J 5 ) 43Hfcfftttt(ti$ 3 ©IS D # 
^«fcH1-5>b©T?*5. PUS* ICS. 
T?*5ftiK2R, 2G, 2B##¥, a>"3SV»fcWffc 
t0^lt6ttTV>S. -tUT*ffl«3BiHM«IHfi© 
fflfifi&tfJfc»2R, 2G, 2B©jtW5tftA5>X± 
4? <«WH*3KAWS**fca6, j«iHfBAl©3tai2R, 
2G, 2B©8*#ffliSfc&fc*ffl©+ife«k:]ftt)# 

[0 0 3 4] MbTSgBJ^*lftT©^ffl^3^ffl*-r 

fc*^t^i«fflffl*t^D, atiMr*i©«€«J«st 

50 [0 0 3 5] JdS«5t*ViT, Utt^jftUTB, 
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(7) 

11 

©&£«, #, IK. WfcRSl\ 

%>&V>. aSfc3fcS©*t>4*]\ 5ff<M!ffTf*)AV»i: 

©fi«KIIIlC*^T*»i|!fc*H-*aiWHMteEftl 
[0 0 3 6] 

[ffi?H©8&*] »*Jil©3fi«fi. 3tfei8«Sff5j«» 
XKMMt* J»W*»€«©»SC»*:bfc>l3iai*IB 
ULTt^^Sx-^tait^t. BBW*«€«©IBSfc 
#£Lfc**©fi^©ffl££8BttLTV>«SipT-* 

&ffi$©aj£t»x-*fB«8l$©5 ; -*&g # 

©t»ftfe£fcW»ft*E*S*IE*fc, *IEi5T« 

iEanfcii3fei*sw-Tii*«^*5fi4'r*«««w 

T*lH*«P«rr*fH»t, 
SWTjaflT**Rfl©3ttSfc, 3KS£fi^L&3fcE© 

WT, '>/S<t ; fo2a»K±©7 l £fi©^$M*ttT, ft 

mgs©tB*«^t**x-^isi*^©x-^fflt©ss 
to, ^Q£<Dmtftzm5 : -?mziimLT@iE 30 

*tx^ •t©#&IE3n£SJpr-*fcraoT3efc©»IE 
Sff3©T, *ffl«©K88*«#©«6^frfc«t5J«i» 

s*©3fcfi©i*ns«iiwu 0fa©7tfe&;»«j;<#?. 

[0 0 3 7] BI*B2©«W«, l*fT§7tfi©W©l 

cta«Tr**tvi53»*a»**. ***3©»wi. a 

8&£*rbTff5©-p, SiPx-^©«iE&ISII$ff5^ 
fc#T?£. ttffl«©^tt«*©fi»l©8»MefcK:.fc* 

5fcfi©Tns«i©j-r a n ta^s, i«*s©fifia©^ 
s * mm k t> & o t# 5 n t tfin % * t v» 5 * 

So 

[0 0 3 8] BH*JH4©5SMtt, «S3tfe©KM#t* 

tm»©ffl*©^©#*t*ATia*3**^as«AT 

fiflE©«fc*a*«Jli:35«^*4fcV»5S»*«»**. M 



8 0 9 7 8 

12 

*Sn3»B9l!S*S:ffiK &&$©&#&§£. 3t«© 
§|3»#ft£Sii£&T®©**l$<!:Lfc©T, M§§* 
*©gfittffi£H«©5lS«H*fi^£ft5 £ fc««T?f?5 1 
US******. 
:Bffi©ffi¥&iBW] 

IB 1 ] *5B9I©£*fl 1 © wa>&Miig£ft©7n 
?BT?&3„ 

:H2] H±©£W*©fcIE£fT3g*©:7ny*H 

:h3] mhommmnmimftmmvyn-T* 

M4] H±©*ip«^ffl«iE©tt*^^f^77Ta5 

.BS] H±©«ip©^©Wt©«ft:S*-ri'57Tf* 

:H6] *5SH©^m©SWf©ifcE*fT581f 
©7*n>y#BT?&5. 
:H7] lf_h©*^«^©«IE|))fPiaBJffl©7n-?Y 

:i8) ra±©*^^©«iE©tt^^-r^7 7T& 
:b9] n±©atiint^©»tt©aEftss-r^57Tf* 

B10] *^Bj©^JS^J3©Bj^€,TOgS^#:©^ 
Bl 13 *»H©#0M4©t?«^WSB£*©:7 

?BT&5. 

:B12] H±©flffifift8©JUHaKBrcfeS. 

;hi3] n±©«a««^»tt©«ftsw-ry77i? 

H14] *%9J©£j6ft! 5 tfc«-5ttffl«©S#ttlI 

Hi 5] JHoflBWlo^ny^BBTf**. 
1 6] »2©f£*W©:/ns/*HTN65. 
1 7] *7-*>U-©«IJBKWHT?*«. 
18] *5— fe>-y-Sffl^fc^ffigl5©IlIKBTfe 

Hi 9] *3©f£*W©:/ny£BT?*5. 

H2 0] «wa85©*aMi«^©tt6 , 3***-r^57 



2R, 2G, 2B jfcjg 



4R, 4G, 4B ID1ES 

5 m%wix&£ 
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( START ~^ 



SsIJS=Tci 
7 KL'X^i 



7 KUX=n 



Vn" = V„ + 4Vn] 

+(4 Vn2-ZS Vnl) 

X(n-ni)/(n2-ni) 
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(11) 



#M¥8-1 80 9 78 




— I mm \— 

— 1 jjjg n - 

— 1 gig 
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( START ) 
I 



fefij£=Tci 



&-aj£=Tc2 

7 KU3=n2 



7 KU*=n 
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Vn' = V n +4Vb2X(n-ni) . 
/(na-ni) 




( END ) 
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(14) 



#M¥8-180 978 
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(15) 



#H¥8-180 978 



^-41 
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[HI 3] 
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Tci Tcz e** 
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(16) 
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(17) 



4WF8- 1 8 0 9 7 8 
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